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230 AbstractsConclusion: 1) Exercise could promote the absorption and utilization of LC,
increase the FFA mobilization to accelerate the metabolism of fatty acid
oxidation. If only a simple supplement of LC, the body could not efficiently
use exogenous LC. 2) Exercise combined with L-C could change TC and TG
in a relatively short period of time, improve the body’s fat metabolism;
HDL-c and LDL-c change may take longer time. 3) Combining exercise
with complementing L-C could increase the amount of expression of
myocardial PPARa. The ascending transportation of fatty acid might
improve the expression of PPARa and H-FABP. It is particularly noticeable
that exercise and LC may play a role in AMPK-PPAR pathway and the effect
of promoting mutual collaboration raises the expression of PPARa, H-FABP
to increase the metabolism of FFA, remove FFA accumulate and provide en-
ergy for the heart.IBDW2014-00122-F0050
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Objective: Bone’s remarkable capability of adapting its microstructure in
response to mechanical loading is well known. Based on this form-function
relationship, a bone loading estimation algorithm that allows deriving the
loading history of a bone from its microstructure using high-resolution CT
and micro-FEM was previously developed.
Methods: Assuming bone strives for homogeneous tissue loading, unit loads
are scaled until their summed resultant tissue loading reaches such a state
(Fig. 1). Estimates from this reverse engineering approach are useful where
it is difficult or impossible to measure appropriate boundary conditions, such
as for fossil bones or human bones in vivo. The former would enable making
inferences about the locomotion of extinct animals. The latter would enable
determining in vivo loading required for patient-specific bone remodelling
simulations, which would allow predicting the development of a disease
and its treatment.
Results: This approach has recently been successfully validated with data
from an animal experiment where in vivo loading was applied and thus
known. It showed accurate results for artificially created bone microstruc-
tures where the loading was known as well. Finally, estimates matched in
vivo force measurements at the human radioulnocarpal joint and the canineand human hip joint. Promising results were even achieved based on a cave
lion fossil femur.
However, its image resolution dependency, reproducibility, and sensitivity
were not thoroughly investigated yet. Since these are important measures
that may severely affect the estimates, the goal of the present study was to
determine these factors. The resolution dependency was tested with micro-
CT images scanned at 25 mm, which were downscaled to 50, 75, 150, 300,
and 500 mm. The reproducibility was calculated with repeated HR-pQCT
measurements and the sensitivity was defined with HR-pQCT images from
subjects with low versus high bone volume fraction, and fracture versus non-
fracture, expecting different and similar loading histories, respectively.
We found little resolution dependency at 50 mm, however, the dependency
considerably increased at lower resolutions than 75 mm (Fig. 2). The
algorithm showed a very high reproducibility of 4.5%, comparable with
mechanical and structural measurements in vivo. Subjects with different
bone volume fraction were clearly distinguished but not subjects with and
without fracture. This is in agreement with bone adapting to daily loading
but not to fall loads.
Conclusion: We conclude that this newly developed bone loading estimation
algorithm provides very reproducible, sensitive, and fairly resolution inde-
pendent results at up to 75 mm but that resolutions better than 50 mm would
be advantageous.IBDW2014-00127-F0051
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Objective: Our previous researches reported a rare phenomenon that LDI
promotes bone mineralization in a rat model, and the mechanisms may be
associated with angiogenesis at bone fracture and mobilization of progenitor
cells in periosteum. The angiogenesis is regulated by expression of vascular
endothelial growth factor (VEGF). But the mechanism for triggering prolifer-
ation and differentiation of the progenitor cells is still obscure. DNA double-
strand breaks (DSBs) are the known biologically significant lesion, whereas
DNA-dependent protein kinase (DNAePK) plays an important role in the
DSBs repair. The serine/threonine protein kinase B (PKB, also called Akt) ex-
erts different effects on many kinds of cellular processes. The activation of
PKB/Akt requires phosphorylation on both Thr-308 and Ser-473. It is gener-
ally accepted that Thr-308 is phosphorylated by phosphoinositide-dependent
kinase-1 (PDK1); however, Ser-473 phosphorylation is mediated by both
mammalian target of rapamycin-rictor complex (mTORC2) and DNA-PK
Abstracts 231depending on the type of stimulus. Here we hypothesize that LDI induces
DSBs mildly, stimulates DNA-PK orderly and activates PKB/Akt signaling
pathway ultimately. The final effect above accelerates osteoblasts prolifer-
ation and differentiation and further accelerates bone mineralization and
union.
Methods: Osteoblasts were randomized into LDI group (cells exposed to irra-
diation of 25mGy, 50mGy, 75mGy, 100mGy, 150mGy) and SHAM group (cells
exposed to 0mGy). At 0 min, 15 min, 24 h after irradiation, g-H2AX foci anal-
ysis was performed to monitor DNA damage. Western-blot was used to
detect the activation of DNA-PK and PKB/Akt signaling pathway axis. At 72
h, 96 h, and 120 h later, cell proliferation was measured by MTT. At day
14, colony formation and ALP activities were evaluated.
Results: MTT and colony formation assay results indicated LDI intervention
promoted osteoblasts proliferation. The activity of ALP also increased after
LDI. Signaling-related proteins, such as DNA- PKcs, Ser473, mTOR, S6K,
4EBP1 etc. displayed higher phosphorylation in LDI group than control.
Conclusion: LDI can promote proliferation and differentiation of osteoblasts
by activating AKT (PKB) signaling pathway.
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Uniform, highly water-dispersible and ultra-small Fe3O4 nanoparticles were
synthesized via a modified one-step coprecipitation approach. The prepared
Fe3O4 nanoparticles not only show good magnetic properties, long-term
stability in a biological environment, but also exhibit good biocompatibility
in cell viability and hemolysis assay. Due to the ultra-small sized and highly
water-dispersibility, they exhibit excellent relaxivity properties. The 1.7 nm
sized Fe3O4 nanoparticles reveal a low r2/r1 ratio of 2.03 (r1Z 8.20 mM(-1)
s(-1), r2 Z 16.67 mM(-1) s(-1)), and the 2.2 nm sized Fe3O4 nanoparticles
also appear to have a low r2/r1 ratio of 4.65 (r1 Z 6.15 mM(-1) s(-1), r2 Z
28.62 mM(-1) s(-1)). This demonstrates that the proposed ultra-small Fe3O4
nanoparticles have great potential as a new type of T1 magnetic resonance
imaging contrast agents. Especially, the 2.2 nm sized Fe3O4 nanoparticles
have a competitive r1 value and r2 value compared to commercial
contrasting agents such as Gd-DTPA (r1 Z 4.8 mM(-1) s (-1)), and SHU-
555C (r2 Z 69 mM(-1) s(-1)). In vitro and in vivo imaging experiments show
that the 2.2 nm sized Fe3O4 nanoparticles exhibit great contrast enhance-
ment, long-term circulation, and low toxicity, which enable these ultra-
small sized Fe3O4 nanoparticles to be promising as T1 and T2 dual contrast
agents in clinical settings.
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Introduction: Stimulation of bone formation would be an ideal goal for
osseointegration of prosthesis. There are many studies that have proven pro-
motion effects of low dose irradiation (LDI) on osteoblasts. Our preliminary
study also showed that LDI could promote fracture mineralization. Based on
these findings, we hypothesize that LDI may promote the osseointegration of
prosthesis which may be beneficial for preventing the aseptic loosening.
Methods: Fourteen male New Zealand rabbits with an average bodyweight of
2.10.2 kg were randomly divided into 0 Gy group and 0.5 Gy group. After
anesthetized by an intravenous injection of 3% pentobarbital sodium
(2w3ml/kg), a 15mm longitude, 3.5mm diameter titanium alloy stick coated
with hydroxyapatite were implanted into the distal part of right femur. Two
days later, the 0.5 Gy group animals received 0.5 Gy local x-ray irradiation
(Figure. 1). The bone formation marker PINP in the serum was tested by
ELISA before the operation and at 2 weeks, 4 weeks, 8 weeks post-operation.
Eight weeks post-operation, all animals were sacrificed to isolate femurs for
micro-CT and biomechanical analysis.
Results: PINP in all groups were elevated at 2 weeks after operation, and
then dropped. In the 0.5 Gy group, PINP level was significantly higher than
that in 0 Gy group at week 2 and higher than the baseline level at week 8
post-operation (Figure2). The microCT parameters, BMD, BV, BV/TV, and
Tb.N, around the implants in the 0.5 Gy group increased significantly,Figure 1
